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ABSTRACT 


The  Department  of  the  Army  must  be  prepared  to  supply  our  fighting 
forces  with  vital  petroleum  products  under  all  possible  circumstances  in 
any  part  of  the  world.  To  accomplish  this  mission  in  the  most  efficient 
manner  and  with  the  greatest  possible  economy,  an  extensive  research  and 
development  program  has  been  undertaken.  The  various  Technical  Services 
have  made  very  significant  progress  in  the  development  of  improved  equip¬ 
ment  and  techniques  for  storing,  transporting,  dispensing  and  testing 
fuels  and  lubricants.  During  the  past  year  outstanding  progress  was  made 
in  the  following  areas: 

The  essential  elements  of  the  above-ground  pipeline  system  have  been 
completed,  and  further  developmental  work  in  this  area  will  be  at  an  ab¬ 
solute  minimum. 

Emphasis  has  been  placed  on  accelerating  the  development  of  the  flex¬ 
ible  pipeline  system,  and  a  system  of  this  type  is  presently  being  assembled 
for  evaluation. 

New  techniques  for  rapidly  off-loading  large  tankers  under  all  tactical 
and  hydrographic  conditions,  capable  of  being  put  into  operation  speedily, 
are  in  the  process  of  development.  These  improved  techniques  are  made 
necessary  because  of  increased  tanker  capacity,  the  need  for  sustained  high 
receiving  rates  and  the  vulnerability  of  fixed  marine  terminal  facilities 
to  mass -destruction-type  weapons.  The  planned  program  includes  such  items 
as  offshore  tanker  moorings,  floating  and  submerged  storage  base  terminals, 
submarine  unloading  lines,  offshore  pumping  equipment,  prefabricated  marine 
POL  terminals,  and  ship-to-shore  high-pressure  hose. 
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The  development  of  large-capacity  (25,000  to  50,000  gallons)  collaps¬ 
ible  floating  storage  tanks  designed  for  use  in  support  of  operations  by 
water-based  aircraft  has  been  initiated* 

A  kit  to  convert  the  Barge*  Cargo  Deck*  Non-pro pelled*  Steel,  Bl-foot* 
to  a  liquid  cargo  barge  for  use  in  harbors  or  on  rivers  has  been  type  clas¬ 
sified  as  standard* 

The  development  of  a  55,000-gallon  gasoline  steel  tank  for  bulk  stor¬ 
age  of  POL  is  nearly  completed* 

Design  and  development  of  a  family  of  cargo  kits  for  use  in  transport¬ 
ing  bulk  fuel  on  cargo*  tracked  vehicles  and  aircraft  with  emphasis  on 
lightweight  equipment  of  simple  design  has  been  initiated*  and  several  pro¬ 
totypes  are  presently  undergoing  test* 

Prototypes  of  a  replacement  item  for  the  present  standard  M131A1  5,000- 
gallon  gasoline  semi-trailer,  which  exceeds  allowable  bridge  limitations 
and  state  highway  limitations  in  CONUS*  have  been  procured  for  engineering 
tests* 

Development  of  a  family  of  flexible  or  collapsible  containers  for 
multi-purpose  use  in  the  delivery  and  storage  of  bulk  fuels  has  been  init¬ 
iated  and  will  continue  to  be  expedited* 

These  and  numerous  other  significant  accomplishments  have  contributed 
importantly  to  the  development  of  greatly-improved  methods  of  handling  and 
dispensing  POL  products.  Work  on  the  development  of  an  integrated  POL 
system  is  being  continued  in  order  to  insure  that  all  military  petroleum 
requirements  will  be  efficiently  met* 
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PREFACE 


This  is  the  first  formal  report  by  the  Department  of  the  Army  on  its 
research  and  development  program  in  the  field  of  Petroleum  Handling  Equip¬ 
ment*  It  includes  a  resume'  of  background,  current  status  and  future  plans 
for  the  development  of  equipment  for  use  in  an  integrated  system  of  POL 
distribution  from  the  Zone  of  the  Interior  to  the  combat  forces* 

This  system  is  supported  basically  by  equipment  supplied  by  the 
Quartermaster  Corps,  Corps  of  Engineers,  Transportation  Corps,  Ordnance 
Corps  and  Signal  Corps*  Logistics  responsibilities  are  assigned  in  Army 
Regulation  701-9100-1,  dated  18  February  1955 »  Excerpts  from  this  Regu¬ 
lation,  outlining  responsibilities  assigned  to  those  agencies,  are  quoted 
below; 

1*  Quartermaster  Corps*  The  Quartermaster  Corps 

,!a*  Administers  the  Department  of  the  Army  development,  procure¬ 
ment,  and  supply  system,  except  as  indicated  herein  and  in  SR  700-51-100 
series,  for  petroleum  products  and  related  equipment*  At  the  theater 
level,  the  responsibilities  enumerated  herein,  where  applicable,  will  be 
assigned  to  the  Theater  Quartermaster* 

nb*  Prescribes  methods  and  procedures  for  the  computation  and 
submission  of  requirements  for  petroleum  products* 

11  c*  Prepares  programs  and  studies  for  the  Deputy  Chief  of  Staff 
for  Logistics  or  higher  authority  on  matters  affecting  availability, 
supply,  distribution,  storage,  procurement,  maintenance,  and  conserva¬ 
tion  of  petroleum  products  and  related  Quartermaster  equipment* 

!,d*  Determines  phased  petroleum  product  requirements  and  bulk 
storage  requirements* 

"e*  As  the  technical  service  having  dominant  interest  within 
the  Army,  prepares  coordinated  broad  plans  and  policies  for  the  supply 
and  distribution  of  petroleum  products*  These  coordinated  plans  and 
policies  state  the  phased  requirements  for  petroleum  products,  the  points 
at  which  these  petroleum  products  are  to  be  stored  and/or  delivered  to 
the  user,  and  means  of  delivery  to  those  points  (for  example,  pipelines, 
and/or  other  methods*) 

Mf*  Contracts  for  services  rendered  by  commercial  owners  of 
petroleum  dispensing  and  storage  facilities  and  pipeline  systems* 

Mg*  Operates  testing  laboratories  to  maintain  quality  control 
of  petroleum  products* 


ix 


"h.  Operates  plants  for  reclaiming,  manufacturing,  fabricating, 
and  filling  (except  those  for  specialty  items  specifically  assigned  to 
other  technical  services)  standard-type  petroleum  containers  assigned  to 
the  Quartermaster  Corps.  Arranges  through  prescribed  procedures  for 
services  of  commercial  facilities  to  perform  these  functions,  as  required. 

"i.  Operates  the  petroleum  distribution  systems  including  — 

(1)  Off-vessel  discharging  and  loading  facilities,  such  as 
submarine  pipelines,  submarine  hoses,  dock  and  other  manifolds,  and 
booster  pumps. 

(2)  All  petroleum  bulk  storage  facilities,  both  fixed  and 

portable . 

(3)  Pipelines,  pumps,  and  other  related  equipment  within  or 
between  storage  installations  or  extending  to  using  agencies. 

(4)  Petroleum  dispensing  facilities  or  equipment. 

n j .  Collaborates  with  other  agencies  in  research  and  development 
of  new  and  synthetic  petroleum  refining  and  processing  methods. 

"k.  Provides  and  operates  petroleum  tank  trucks  and  tank  trailers 
utilized  in  the  local  distribution  of  petroleum  products.  Operation  of 
such  equipment  which  is  organic  to  units  will  be  the  responsibility  of  the 
unit  concerned. 

"1.  Performs  organizational  maintenance  on  Engineer  petroleum 
pipeline  equipment.  Organizational  maintenance  (Quartermaster)  on  the 
petroleum  pipeline  system  is  defined  as  follows: 

(1)  Minor  repair  work,  cleaning,  preservation,  lubrication, 
scheduled  preventative  maintenance  and  minor  adjustments;  external  and 
internal  cleaning,  including  ventilating,  calking,  and  peening  of  bolted 
tanks;  and  maintenance  of  camouflage. 

(2)  Unit  replacement  of  exposed  sections  of  grooved  type 
pipeline  and  couplings,  repair  of  small  leaks  and  bolted  clamps;  and 
other  repairs  not  involving  construction  or  special  handling  equipment. 

(3)  Repair  or  replacement  of  such  assemblies  not  requiring 
the  basic  equipment  to  be  evacuated  and  which  can  be  performed  with 
authorized  tools  and  equipment. 

"m.  Performs  the  internal  cleaning  of  rail  tank  cars,  tank 
trucks,  and  tank  trailers.” 
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2«>  Corps  of 


o  The  Corps  of  Engineers 


Ifa0  Designs  petroleum  pipeline  systems  and  petroleum  bulk  stor¬ 
age  facilities o 

lfb0  Prepares  plans  and  costs  analyses  covering  construction  and 
maintenance  (except  organizational  maintenance)  of  pipelines,  bulk  petro¬ 
leum  storage  facilities,  off-vessel  discharging  and  loading  facilities 
and  fixed  dispensing  equipment 0 

nCo  Determines  the  requirements  for  construction  of  pipeline 
systems,  bulk  storage  facilities,  and  fixed  dispensing  equipment,  to 
implement  approved  plans  for  the  supply  and  distribution  of  petroleum 
products  e 


ndo  Constructs  pipeline  systems,  bulk  petroleum  storage  facil¬ 
ities,  off-vessel  discharging  and  loading  facilities,  and  fixed  dispensing 
equipment  0 


,fe0  Performs  field  and  higher  maintenance  on  bulk  petroleum  stor¬ 
age  facilities,  pipeline  systems,  off-vessel  loading  and  discharging  fa¬ 
cilities  and  fixed  dispensing  systems „  Field  and  higher  maintenance 
(Engineer)  on  the  petroleum  pipeline  system  are  defined  as  — 

(1)  Repair  or  maintenance  which  requires  the  equipment  to 
be  moved  from  the  site* 

(2)  Repair  or  maintenance  which  requires  special  tools  or 
welding  equipment 0 

(3)  Overhaul  of  pump  unit  which  requires  removal  of  pump 
cover,  or  removal  of  engine » 

(4)  Repairs  or  reconstruction  necessitating  the  use  of  spec¬ 
ial  construction  equipment  or  techniques 0 

”fo  Rehabilitates,  constructs,  maintains,  and  operates  petroleum 
drilling,  producing,  and  refining  facilities* 

!tg0  Installs  and  maintains  (except  organizational  maintenance) 
fixed  can  and  drum  manufacturing,  drum  cleaning  and  reclamation,  and  drum 
filling  equipment  a 

"ho  Installs  service  station  type  pumps  and  related  equipment  in 
new  construction  projects* 

"io  Performs  and  provides  funds  for  the  research  and  development 
of  fuels  and  gases  used  exclusively  for  cooking  and  space  heating,  asphalt, 
paint  thinners,  and  solid  fuels 0,! 
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3.  Transportation  Corps.  The  Transportation  Corps 


"a„  Provides  for  the  movement  by  military  or  commercial  means, 
except  pipeline  and  local  distribution  of  bulk  and  packaged  petroleum 
product. 

"b.  Prepares  plans  and  cost  estimates  covering  (a)  above," 

4.  Ordnance  Corps.  "The  Ordnance  Corps  plans,  organizes,  directs, 
conducts,  and  provides  funds  for  research  and  development  of  petroleum 
products  and  synthetic  materials  having  similar  uses  including  preparation 
of  specifications  and  qualification  testing  except  as  indicated  in  para¬ 
graphs  4j  and  7." 

5„  Chemical  Corps.  "The  Chemical  Corps  performs  and  provides  funds 
for  research  and  development  of  petroleum  products  used  exclusively  in 
the  manufacture  of  chemical  munitions  which  are  assigned  to  the  Chemical 
Corps . " 


6.  Signal  Corps.  "The  Signal  Corps  provides  necessary  communication 
support  required  for  the  operation  of  the  petroleum  supply  system  to  in¬ 
clude  installation,  field  and  higher  echelon  maintenance,  extension  and  re¬ 
construction  by  Signal  Corps  troops.  Operation  of  communications  equipment 
will  be  provided  by  personnel  of  the  using  arm  or  service,  unless  size  of 
installation  requires  support  of  Signal  Corps  pipeline  communications  units. 
Provisions  of  this  support  and  command  control  of  a  communication  system 
will  be  in  accordance  with  policy  enumerated  in  AR  105-15 «" 


This  is  an  integrated  Department  of  the  Army  report  and  no  attempt  is 
made  in  the  text  to  indicate  which  of  the  Technical  Services  is  responsible 
for  each  developmental  item.  The  report  is  based  upon  information  supplied 
by  all  of  the  Services  participating  in  the  Department  of  the  Army  POL 
handling  equipment  research  and  development  program.  The  assistance  of  these 
agencies  in  the  preparation  of  this  report  is  gratefully  acknowledged. 


xii 


BACKGROUND 


Approximately  60  percent  of  the  tonnage  which  the  U*  S.  Army  will 
have  to  provide  troops  in  combat  areas  in  the  future  will  be  petroleum 
product s0  The  importance  of  efficiently  supplying  petroleum  products  to 
our  combat  forces  during  a  conflict  is  well  established* 

The  only  military  petroleum  supply  system  which  can  be  deemed  accept¬ 
able  is  one  which  will  assure  the  supply  of  products  to  a  combat  area 
under  all  tactical  situations  and  will  be  capable  of  operating  under  the 
various  global,  climatic  conditions.  It  must  be  flexible  so  it  can  be 
adjusted  or  modified  easily  to  meet  any  tactical  situation  arising,  with 
a  minimum  of  disruption  to  other  military  activities. 

Basically,  there  exist  four  methods  of  transporting  these  petroleum 
products*  These  methods  ares  a*  ocean  transport;  b*  land  and  water 
transport;  c*  pipelines;  and  d*  air  transport* 

By  having  available  in  the  military  supply  system  sufficient  types 
of  equipment  suitable  for  delivering  fuel  by  these  methods,  it  will  be 
possible  to  supply  fuel  under  all  tactical  conditions*  Examples  of  these 
possibilities  are:  a*  when  sea-lanes  are  closed;  b.  when  highways  are 
destroyed;  c*  when  highway  and  railroad  bridges  over  streams,  ravines 
and  rivers  have  been  destroyed;  d*  when  terrain  is  impassable  to  ordinary 
vehicles;  e*  when  roads  are  clogged  with  traffic  to  the  limit  of  capacity; 
f  *  when  our  large  combat  units  have  penetrated  deeply  into  enemy  terri¬ 
tory  and  have  been  completely  enveloped  by  the  enemy  forces;  and  g*  when 
the  enemy  has  superiority  in  the  air* 

Efficient  utilization  of  the  previously  mentioned  modes  of  transpor¬ 
tation  is  required  because  the  delivery  of  fuel  to  the  using  vehicles 
must  be  accomplished  with  a  minimum  of  handling*  The  use  of  cans  and 
drums  for  the  delivering  of  fuel  will  be  required  for  certain  tactical 
situations,  and  it  appears  reasonable  that  the  bulk  delivery  of  fuel  can 
be  successfully  used  in  making  petroleum  products  available  to  the  using 
vehicle*  Delivery  of  fuel  in  bulk  not  only  decreases  manpower  requirements 
but  also,  due  to  its  limited  handling  by  this  method,  results  in  a  de¬ 
crease  in  contamination  problems* 

Pipelines  are  considered  to  be  one  of  the  most  efficient  methods  of 
transporting  petroleum  products*  Their  use  in  rear  areas  has  proved  prac¬ 
tical  in  the  past*  The  extension  of  the  pipelines  into  combat  areas  is 
considered  to  be  a  firm  requirement*  Collapsible  piping,  capable  of  being 
unrolled  much  like  wire  cable,  making  available  unlimited  fuel  supply  to 
combat  elements,  would  be  advantageous* 

The  transporting  of  fuel  by  fixed-wing,  cargo  aircraft  and  by  heli¬ 
copter  is  a  mode  of  transportation  considered  most  important,  and  should 


be  exploited  to  the  utmost*  Distribution  of  fuel  by  air  should  not  be 
considered  as  an  emergency  supply  method  which  is  to  be  used  under  un¬ 
usual  circumstances  *  It  is  believed  that  this  is  the  foremost  method  of 
supplying  the  combat  field  commander  who  intends  to  strike  for  a  decision* 

In  tactical  situations  of  the  following  type,  supply  by  air  transport 
is  the  only  practical  method  to  use  and  will  be  entirely  self-sufficient: 
a*  when  our  forces  have  penetrated  deeply  into  enemy  territory  and  the 
enemy  has  surrounded  us;  b*  when  an  enemy  attack  has  resulted  in  an  en¬ 
velopment  of  our  forces  and  has  destroyed  our  supply  line;  c*  when  a 
commander  has  flown  in  an  Army  and  has  struck  deep  into  the  vitals  of  the 
enemy,  to  destroy  his  headquarters,  projectile  launching  sites,  supplies, 
communications,  transport  and  production  facilities;  d*  when  an  enemy 
has  destroyed  our  supply  installation;  e*  when  the  nature  of  the  terrain 
requires  that  ground  supply  must  be  provided  over  long,  circuitous  and 
easily  destroyed  routes,  or  the  land  supply  route  would  require  many  miles 
of  winding  travel  on  narrow  mountain-side  roads  for  each  mile  of  direct 
progress  forward;  f*  where  time  is  a  great  factor* 

The  above  situations  give  a  good  indication  of  the  importance  of  de¬ 
veloping  efficient  methods  of  transporting  fuel  by  air* 

While  the  design  of  the  cargo  aircraft  is  an  Air  Force  responsibility, 
close  coordination  is  necessary  to  assure  that  cargo  aircraft  are  capable 
of  transporting  petroleum  products  in  the  quantities  required  by  the  Army, 
and  to  assure  development  of  cargo  aircraft  which  are  capable  of  take-off 
and  landing  on  hastily  prepared  runways  of  minimum  length*  Equipment  de¬ 
veloped  by  the  Army,  to  be  utilized  in  air  transportation,  should  be  kept 
to  a  minimum  weight  and  cubage,  so  that  the  ratio  of  payload  to  flying 
radius  is  maintained  at  a  maximum* 

Transporting  fuel  by  air  presents  problems  in  addition  to  those  which 
now  exist  in  transporting  fuel  on  the  ground  or  by  ocean  transport*  Trans¬ 
porting  fuel  by  air  in  sealed  containers  is  preferable  to  transporting  the 
fuel  in  vented  containers  to  the  atmosphere,  since  the  sealed  method  re¬ 
quires  no  venting  provisions  on  the  aircraft,  and  permits  unloading  time 
to  be  kept  to  a  minimum*  However,  pressure  build-up  in  a  sealed  container, 
due  to  decrease  in  ambient  pressure  with  altitude,  aircraft  ,fgH  forces, 
and  vapor  pressure  increase  due  to  ambient  temperature  increase  which  may 
occur  when  storing  the  fuel  on  the  ground  prior  to  loading  the  aircraft, 
require  these  sealed  containers  to  withstand  large  internal  pressures  which, 
in  turn,  increase  the  container  weight*  This  problem  can  be  alleviated  by 
developing  collapsible  containers  having  suitable  expansion  characteristics * 
Since  the  use  of  aircraft  for  transporting  fuel  requires  careful  analysis 
and  planning,  comprehensive  studies  should  be  implemented  to  make  optimum 
use  of  this  important  mode  of  transportation* 
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PART  I 


POL  CONTAINERS 


Collapsible  Containers.  With  increasing  emphasis  on  lightweight 
supply  items  with  the  least  possible  cubage  which  are  suitable  for  cargo 
air  transport  as  well  as  for  general  field  use,  the  development  of  col¬ 
lapsible  containers  has  taken  on  added  importance.  Until  now,  rigid 
steel  containers  have  been  used  for  fuel  storage  with  collapsible  con¬ 
tainers  restricted  to  limited  field  operations,  as  for  example,  the  tem¬ 
porary  storage  of  fuels. 

The  collapsible  containers  now  in  the  military  system  have  capac¬ 
ities  of  900,  3 ,000,  and  10,000  gallons. 


10,000-gallon  oollapsible  pillow- type  containers 
used  for  temporary  fuel  storage. 

These  containers  are  inadequate  for  several  reasons:  they  cannot 
withstand  the  rough  usage  they  are  subjected  to  during  military  operations; 
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the  capacities  are  such  that  they  do  not  permit  efficient  utilization 
of  space  when  used  with  many  military  vehicles ;  and  these  containers 
are  not  suitable  for  transporting  fuel  by  cargo  aircraft  in  the  sealed 
condition  due  to  high  internal  pressures  encountered. 

Because  of  increased  emphasis  on  the  bulk  delivery  of  fuel,  a  fea¬ 
sibility  and  design  study  has  been  initiated  for  the  development  of  an 
integrated  family  of  bulk  fuel  containers,  which  will  be  suitable  for 
use  under  all  military  conditions  and  by  all  modes  of  transportation. 
Emphasis  under  this  development  is  being  given  to  collapsible  fuel  con¬ 
tainers  which  can  be  sealed  and  transported  by  fixed-wing  cargo  aircraft 
and  helicopter.  Collapsible  containers  are  expected  to  have  a  number  of 
important  functions  in  military  storage  and  distribution  of  fuel.  It  is 
anticipated  that  much  work  will  be  required  to  make  available  this  type 
of  container  with  optimum  characteristics  necessary  for  versatile  mili¬ 
tary  use. 

Rigid  Containers.  Portable  rigid  containers  now  in  the  military 
supply  system  consist  of  the  limited  standard  750-gallon  steel  tank,  the 
55-gallon  steel  drum,  and  the  5-gallon  steel  can. 


Portable  600-gallon  skid-mounted  fuel  tank  for  general 
field  use  and  conversion  kits  for  the  2g-ton  series 
military  trucks. 
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Containers  required  for  the  delivery  of  fuel  by  bulk  as  far  forward 
as  possible  are  currently  under  development*  Although  a  definite  need 
will  remain  for  the  5-gallon  can  and  55-gallon  drum  for  use  in  the 
packaged  delivery  of  fuel  where  bulk  delivery  is  not  feasible  ,  it  is  ex¬ 
pected  that  future  developments  in  the  bulk  delivery  of  fuel  will  reduce 
requirements  for  these  containers* 

A  600-gallon  tank*  which  vail  be  used  more  efficiently  with  the  2^- 
ton  military  trucks  has  been  designed,  developed  and  standardized*  The 
dimensions  of  this  newly  developed  tank  are  such  that  two  of  them  can  be 
accommodated  by  the  2|-ton  truck*  At  the  present  time,,  600-gallon  tanks 
made  of  aluminum  and  magnesium  are  under  development* 

Containers  for  Packaged  Fuel*  Considerable  emphasis  has  been  placed 
on  the  development  of  equipment  suitable  for  the  efficient  implementation 
of  the  bulk  fuel  concept*  Nevertheless,  the  delivery  of  packaged  fuel 
continues  to  be  a  firm  requirement  for  use  in  those  tactical  situations 
which  do  not  efficiently  permit  re-supply  of  fuel  in  bulk*  Accordingly, 
projects  concerned  with  improving  the  packaged  fuel  concept  have  con¬ 
tinued* 

55-Gallon  Drums*  Experience  has  indicated  that  the  commercial  stan¬ 
dard  18-gage  drum  is  not  suitable  for  general  military  applications* 
Therefore,  a  16-gage  drum  with  reinforced  chimes  has  been  developed,  and 
it  has  generally  proved  to  be  satisfactory  for  use  under  all  tactical 
situations*  In  the  interest  of  conservation  of  steely  however,  the  use 
of  16-gage  steel  sheets  is  not  considered  favorable*  Also*  industry  is 
required  to  maintain  special  equipment  necessary  for  the  fabrication  of 
16-gage  drums,  which  results  in  increased  cost  to  the  Government*  In  an 
effort  to  solve  this  problem,  steps  were  taken  to  develop  an  18-gage  drum 
superior  to  the  commercial  standard*  Extensive  testing,  completed  in 
April  1956^  indicated  clearly  that  the  18-gage  drum  of  the  four-point 
contact  design  with  flat  rolling  hoops  is  superior  to  the  existing  stan¬ 
dard  commercial  18-gage  drum*  Although  its  durability  does  not  equal 
that  of  the  16-gage  drum,  the  consensus  of  representatives  of  the  mili¬ 
tary  agencies  in  a  meeting  at  Washington  in  July  1956,  was  that  the  drum 
would  be  acceptable  with  minor  modifications*  The  latter  consisted  pri¬ 
marily  of  reinforcing  the  chimes  with  a  14-gage  rolled-in  ring*  Before 
recommending  the  standardization  of  the  modified  18-gage  drum,  it  was 
decided  to  have  the  Petroleum  Packaging  Committee  investigate  industry?s 
opinion  of  this  item*  A  report  on  the  findings  of  this  committee  is 
expected  in  the  near  future* 

Pre-Flat  Steel  Drum  Manufacturing  Plant*  One  of  the  precautionary 
measures  established  to  meet  a  possible  national  emergency  is  the  main¬ 
tenance  of  a  large  stockpile  of  55-gallon  drums  as  a  mobilization  reserve* 
Preliminary  development  work  has  indicated  the  feasibility  of  fabricating 
a  steel  sheet  into  a  cylinder,  compressing  the  cylinder,  and  inserting 
top  and  bottom  heads  and  chimes*  Machines  for  expanding  the  shell. 
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sealing  the  head,  bottom,  and  chime,  were  developed  and  delivered  to  Belle 
Meade  General  Depot  for  test  in  July  1954.  The  Field  Evaluation  Agency, 
Fort  Lee,  Virginia,  completed  a  logistical  study  in  June  1956. 

To  date,  a  total,  of  9,000  16-gS.ge  pre-flat  drums  have  been  manufac¬ 
tured.  Six  thousand  of  these  drums  were  fabricated  from  pre-flat  condition 
in  1955;  the  remaining  3,000  drums  were  made  up  in  1956.  The  original 
6,000  drums  in  final  form  were  subjected  to  storage  tests;  the  remaining 
3,000  were  storage-tested  in  pre-flat  form.  All  of  the  drums  have  been  in¬ 
spected  and  those  found  acceptable  will  be  placed  in  depot  stock  for  fur¬ 
ther  evaluation. 


Preflattened  55-gallon,  16-gage  steel  drums 
for  shipping  in  minimum  cubage. 

Universal  Closure  for  55-Gallon  Drums.  Fifty-five-gallon  drums  are 
supplied  with  closures  of  two  types  which  are  not  interchangeable.  This 
not  only  requires  two  replacement  items  in  the  system,  but  often  results 
in  the  use  of  the  wrong  item  with  the  consequent  loss  of  product  and  the 
creation  of  a  fire  hazard.  A  universal  closure  that  is  expected  to  re¬ 
place  either  or  both  of  the  commercial  items  is  now  under  test.  This  clo¬ 
sure  will  provide  a  superior  seal,  thus  preventing  drums  from  leaking  and 
fuel  contents  from  being  contaminated.  Standardization  is  programmed  for 

FY  1957. 

Jerrican  (British  5-gallon  can).  The  members  of  NATO  are  considering 
the  adoption  of  the  British  Jerrican  as  a  standard  item  of  equipment. 
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Investigation  has  revealed  that  in  England  the  Jerrican  is  manufactured 
basically  in  a  hand-welded  operation,  a  method  of  production  which  would 
be  prohibitively  expensive  in  the  United  States,  due  to  the  high  cost  of 
labor®  Because  of  the  nature  of  the  joint  on  the  Jerrican  and  the  angles 
involved,  standard  resistance  welding  is  not  satisfactory®  The  weld  is 
too  close  to  the  edge  of  the  material,  and  certain  portions  of  the  joint 
cannot  be  reached  with  any  conceivable  revolving  seam-welding  wheels®  A 
project  has  therefore  been  undertaken  to  develop  an  automatic  welding 
technique  suitable  for  the  fabrication  of  the  Jerrican® 

Linings ®  During  World  War  II,  fuel  contamination,  which  made  un¬ 
available  for  use  large  quantities  of  fuel,  was  a  serious  problem®  Exten¬ 
sive  study  determined  that  one  of  the  more  important  factors  contributing 
to  the  contamination  of  the  fuel  was  the  chemical  action  resulting  from 
its  contact  with  the  inside  of  metal  containers  such  as  the  5-gallon  can 
and  the  55-gallon  drum®  To  solve  this  problem,  an  extensive  research  and 
development  program  was  initiated  in  early  1949  for  the  purpose  of  devel¬ 
oping  a  suitable  lining  material  which  would  prevent  contamination  and 
assure  high  quality  control  for  stored  products®  Numerous  coatings  were 
investigated  and  five  showed  good  possibilities  of  being  applicable  to  the 
problem  at  hand®  Accordingly,  several  hundred  5-gallon  cans  were  lined 
with  the  most  promising  coatings  and  subjected  to  storage  tests  for  a 
period  of  18  months®  These  specially-lined  cans  were  filled  with  water. 
Avgas,  Mo  gas,  and  the  jet  fuels®  Periodically,  extensive  chemical  analyses 
of  the  stored  fuels  were  made  and  the  linings  were  examined®  In  March  1956, 
these  tests  were  completed  and  the  results  were  considered  successful® 
Therefore,  a  production-test  purchase  description,  that  is  expected  to  give 
user  experience  with  the  recommended  liners,  has  been  prepared® 

Atom  Explosion  Test  -  55-Gallon  Drums  and  5-Gallon  Cans  ®  The  shock 
wave  from  an  atomic  explosion  may  damage  55-gallon  drums  and  5-gallon  cans 
in  two  ways:  they  may  be  crushed  by  the  static,  pressure,  or  they  may  be 
thrown  through  the  air  by  drag  forces®  In  the  latter  case,  the  damage  oc¬ 
curs  when  the  can  or  drum  strikes  other  containers  on  the  ground®  Inform¬ 
ation  now  available  indicates  that  the  drag  forces  are  the  more  important 
cause  of  damage®  Studies  to  determine  the  velocities  that  may  be  encoun¬ 
tered  are  underway,  and  another  test,  to  obtain  information  about  the 
damage  which  occurs  when  containers  come  to  a  final  stop  is  being  prepared® 

Can  and  Drum  Equipment®  During  storage,  shipment,  and  supply  opera¬ 
tion  5-gallon  fuel  cans  and  55-gallon  drums  are  damaged  and  require  recon¬ 
ditioning  before  they  can  be  reused®  Cleaning,  reconditioning  and  filling 
by  present  methods,  which  involves  shipping  the  cans  and  drums  to  permanent 
repair  centers,  is  both  costly  and  inefficient®  A  research  and  development 
program  has  therefore  been  undertaken  to  provide  the  Army  with  recondi¬ 
tioning  and  filling  equipment® 

Reconditioning  Unit  for  Fuel  Containers®  A  mobile  assembly  has  been 
developed  to  de-dent,  chain,  clean,  wire-brush,  paint,  and  test  5-gallon 
cans  and  55-gallon  drums  at  the  rate  of  60  drums  and  120  cans  per  hour® 
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Two  prototypes  have  completed  user  tests  in  Europe,  and  a  third  modified 
prototype  is  being  user  tested  in  Italy.  A  decision  concerning  tne 
type  classification  of  this  item  as  standard  will  be  based  on  analysis 
of  test  results. 

Fuel  Can  and  Drum  Cleaning  Machine.  Fuel  contamination  due  to  dirt, 
water,  and  other  foreign  materials  in  5-gallon  cans  and  55-gallon  drums 
has  been  greatly  reduced  since  the  development  and  standardization  of 


Machine  for  cleaning  5-gallon  cans  and 
55-gallon  drums. 


the  Fuel  Can  and  Drum  Cleaning  Machine.  Field  use  of  this  machine  in 
Korea  demonstrated  conclusively  its  value,  but  also  revealed  some  defic¬ 
iencies.  A  project  was  therefore  initiated  to  modify  the  standard  unit 
to  correct  these  shortcomings.  The  modified  machine  has  undergone  pre¬ 
liminary  and  informal  tests  and  is  now  ready  for  engineering  tests. 
Results  have  been  satisfactory  and  specification  changes  will  be  made  to 
adopt  the  necessary  modifications. 

Drum  Cleaning  and  Filling  Machine .  During  FY  1956  development  work 
on  a  machine  for  mass  cleaning  and  filling  of  55-gallon  drums  was  begun. 

A  prototype  has  been  designed  and  procured.  The  experimental  unit  con¬ 
sists  essentially  of  a  steam  generator  for  supplying  hot  water,  cleaning 
chambers  with  pumps,  a  leak-detecting  trough,  and  apparatus  for  accur¬ 
ately  filling  two  (2)  drums  at  a  time  with  exactly  53  gallons  each. 

This  machine,  which  has  the  capacity  to  clean  and  fill  approximately  1000 
drums  in  eight  (£)  hours  and  requires  12  to  14  men  to  operate,  is  now 
undergoing  engineering  tests. 

This  unit  is  expected  to  decrease  greatly  the  time  required  for 
drum  cleaning  and  filling,  to  reduce  manpower  requirements  and  to  decrease 
contamination  of  fuel. 


Rotary  5-gallon  Can-Filling  Machine,  This  unit*  with  a  capacity  of 
10  cans  a  minute,  has  been  developed  and  subjected  to  engineering  and 
user  tests.  Test  reports  indicated  that  the  performance  of  the  machine 
was  satisfactory  but  that  the  capacity  should  be  doubled.  Therefore, 
development  of  a  new  machine  was  undertaken.  A  prototype  of  the  modified 
machine,  which  will  retain  many  of  the  design  features  and  operating 
characteristics  of  the  original  unit,  but  which  will  be  able  to  fill  at 
least  20  cans  a  minute,  will  be  delivered  in  FY  1957# 

Assault  Support,  Bulk  Fuel  Transfer.  Storage,  &  Distribution  System. 
It  is  necessary  for  the  Army  to  have  a  system  capable  of  supporting  as¬ 
sault  operations  to  permit  resupply  of  liquid  fuels  in  bulk  from  shallow- 
draft  tankers  moored  offshore  or  from  small  tankers  that  can  be  beached. 
This  system  must  contain  all  the  elements  necessary  to  facilitate  the 
early  establishment  of  bulk  POL  supply  points  on  shore.  Procurement  of 
a  prototype  system  is  scheduled  for  FY  1959.  The  need  for  supplementary 
facilities  has  arisen  as  a  result  of  the  growth  of  daily  fuel  require¬ 
ments  of  tactical  elements,  increases  in  tanker  capacities,  the  necessity 
of  conserving  manpower,  and  the  need  to  protect  bulk  fuel  supplies  from 
the  effects  of  mass -destruction-type  weapons.  . 

A  50,000-gallon,  collapsible,  floating  cell  has  been  designed,  and 
a  l/5  scale  model  prototype  is  nearing  completion.  The  model  will  be 
subjected  to  marine  testing,  and  procurement  of  two  prototypes  is 


Fixed  10,000  bbl.  bolted  steel  tank  for  fulk  storage. 
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scheduled  f  or  FY  1958.  Preliminary  studies  leading  to  the  development  of 
a  25,000-  to  50,000-barrel  cell  for  offshore  floating  or  submersible  stor¬ 
age  have  demonstrated  the  feasibility  of  this  concept. 

This  developmental  item  will  serve  as  the  basic  means  of  bulk  fuel 
storage  in  support  of  tactical  airheads  ■which  are  supplied  by  long-range, 
high-capacity,  water-borne  aircraft.  Terminal  facilities  incorporating 
this  type  of  tankage  are  scheduled  for  procurement  in  FY  I960. 

Preliminary  studies  and  designs  were  initiated. in  FY  1956  for  the  de¬ 
velopment  of  a  rigid  submersible  bulk-storage  tank  capable  of  being  towed 
into  offshore  position  by  seagoing  tugs  or  similar  craft.  Procurement  of 
a  prototype  tank  is  scheduled  for  FY  1958;  a  terminal  facility  to  support 
the  use  of  this  type  of  container  is  scheduled  for  procurement  in  FY  1961. 

A  complete  family  of  bolted  steel  tanks  ranging  in  size  from  100-  to 
10,000-barrel  capacity  for  use  on  shore,  has  been  redesigned.  These  have 
been  adopted  as  standard  by  both  the  Amy  and  industry.  A  series  of 
bolted  aluminum  tanks  ranging  from  100-  to  1,000-barrel  capacity  has  been 
developed,  and  service  testing  of  them  is  nearing  completion.  The  devel¬ 
opment  of  a  standard  design  for  a  55,000-barrel  capacity  welded  steel 
tank,  in  both  cone  and  floating  roof  type,  is  in  the  last  phase.  Another 
item  in  this  line  is  a  collapsible  fuel  cell  in  10,000-gallon  capacity, 
which  has  been  completed  and  standardized. 

Ground  Storage  Container.  In  early  1945,  work  began  on  the  develop¬ 
ment  of  a  new  technique  of  excavating  a  hole  of  predetermined  size, 
placing  a  liner  in  the  excavation,  covering  the  opening  with  a  secondary 
sheet,  and  in  this  way  developing  an  "envelope"  storage  container.  The 
lining  material  which  was  first  used  proved  to  be  unsuitable.  Since  new 
fabrics  are  now  available  and  design  concepts  have  been  improved,  it  ap¬ 
pears  that  the  original  deficiencies  can  be  overcome.  However,  teclmiques 
for  crater  excavation,  consolidation,  stabilization,  de-watering,  lining, 
and  manifolding  remain  to  be  fully  developed.  The  objectives  of  this  pro¬ 
ject  are  to  provide  bulk  storage  facilities  of  large  capacity  which  will 
involve  a  minimum  amount  of  material,  be  capable  of  being  installed  rab¬ 
idly,  be  amenable  to  dispersal  and  camouflage  and  provide  bulk  stocks  with 
greater  protection  against  the  effects  of  mass-destruction-type  weapons 
under  the  widest  possible  geomorphic  conditions. 

In  order  to  lessen  the  time  required  for  erection  and  to  reduce  the 
use  of  skilled  welders  in  the  installation  of  steel  welded  tanks,  such  as 
the  newly  designed  55,000-barrel  capacity  cone  or  the  floating-roof  bulk- 
storage  type,  a  project  has  been  initiated  to  develop  tools  and  equipment 
to  facilitiate  the  construction  and  use  of  the  automatic  girth  and  ver¬ 
tical  seam  welding  machines.  In  the  course  of  the  development  of  these 
tools  and  items  of  equipment  and  the  techniques  for  their  utilization,  it 
will  be  necessary  to  procure  a  tank  for  service  test  erection  and  prepar¬ 
ation  of  necessary  training  aids.  This  work  is  scheduled  for  FY  1958. 
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PART  II 


POL  CARRIERS 


Railway  Tank  Cars  (Foreign  Type),  Experience  obtained  from  actual 
operations,  knowledge  of  common  failures,  and  reports  of  industry1 s  prob¬ 
lems  in  meeting  production  schedules  have  indicated  that  certain  design 
changes  are  necessary  to  make  railway  tank  cars  suitable  for  foreign  serv¬ 
ice.  Designs  of  tank  cars  used  during  World  War  II  consisted  primarily 
of  two  groups  of  gages:  the  562-inch,  and  60-inch  and  66-inch  group,  and 
the  39  3/8-inch  and  42-inch  group.  In  order  to  have  available  railway 
tank  cars  that  can  be  used  on  the  various  foreign  railway  systems,  it  has 
been  necessary  to  develop  63-inch-gage  and  36-inch-gage  cars.  Consequently, 
two  standard  and  common  under-frames  for  foreign  railway  tank  cars  were  de¬ 
veloped:  one  under-frame  includes  cars  in  the  broad  track  gages  of  562- 
inch,  60-inch,  63-inch  and  66-inch,  and  the  other  under-frame  includes  cars 
in  the  narrow  track  gages  of  36-inch,  39  3/3-inch  and  42-inch.  The  devel¬ 
opment  of  these  common  under-frames,  designed  for  versatile  application. 


Petroleum  tank  car,  10,000  gallon  capacity  with  adjustable 
features  to  accomodate  various  foreign  track  gages. 

facilitates  high-volume  wartime  production,  reduces  the  number  and  types  of 
under-frames  required  for  fabrication,  standardizes  to  the  greatest  extent 
possible  component  under-frame  parts,  and  thereby  reduces  storage  and  ship¬ 
ping  space  requirements.  A  new  feature  of  the  tanks  and  under-frames  that 
has  been  developed  is  welded  construction.  Also,  weight  has  been  kept  at 
a  minimum  consistent  with  sound  engineering  practice  and  maximum  military 
requirements . 
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Under  these  projects  two  tank  cars  have  been  standardized:  the  Rail¬ 
way  Car,  Tank,  Petroleum,  56|-,  60-,  63-,  and  66-inch  gages,  10,000  gal¬ 
lons,  8  wheel.  Foreign  Service,  3  December  1953}  and  the  Railway  Car,  Tank, 
Petroleum,  36-,  39  3/8-,  and  42-inch  gages,  6,000-gallon,  8-wheel,  Foreign 
Service,  4  March  1954* 

Barge.  Liquid  Cargo.  Self-Propelled.  Steel.  210  feet*  To  meet  the 
need  for  a  self-propelled  barge  suitable  for  use  in  transporting  petroleum 
products  on  inland  waterways,  rivers,  and  harbors,  an  investigation  was 
conducted  to  determine  the  most  practicable  military  characteristics. 
Preliminary  characteristics  for  this  vessel  were:  190-foot  length,  33- 
foot  beam,  13 -foot  loaded  draft,  twin-screw  design,  two  700-horsepower 
engines,  and  a  cargo  capacity  of  approximately  1000  long  tons.  In  order 
to  achieve  the  necessary  cargo  capacity  it  was  necessary  to  increase  the 
length  of  the  vessel  to  210  feet,  beam  to  38  feet,  with  the  draft  re¬ 
maining  at  about  13  feet.  Two  cargo  pumps  for  use  in  loading  and  dis¬ 
charging  POL  products  were  included.  Also,  in  order  to  attain  a  high 
degree  of  maneuverability,  twin  rudders  were  installed.  Specifications 
and  drawings  of  this  self-propelled  barge  have  been  completed,  and  the 
vessel  is  currently  undergoing  user  tests,  on  the  completion  of  which  it 
is  anticipated  that  this  item  will  be  classified  as  standard. 

Conversion  Kit.  Liquid  Cargo  for  81-foot  Nesting;  Barge.  In  order  to 
facilitate  more  versatile  use  of  transporting  equipment,  a  kit  for  con¬ 
verting  the  Barge,  Deck  Cargo,  on  a  propelled  type.  Steel,  81  feet  long, 
to  a  liquid  cargo  barge  for  transporting  liquid  cargo  on  rivers  and  in 
harbors  has  been  developed. 


Kit  for  converting  the  Barge,  Deck  Cargo,  to  a  liquid 
cargo  barge. 
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This  kit  can  be  easily  transported  by  rail  or  freight  on  the  barge. 
Components  of  this  kit  are  pumps ,  piping*  and  accessories  of  suitable 
capacity  for  prompt  and  efficient  loading  and  discharging  of  POL  products. 
This  conversion  kit  was  classified  as  standard  equipment  on  1  March  1956. 

Barge.  Gasoline.  Non-Propelled.  Steel,  13*000  Bbl  -  235  feet.  This 
barge  is  intended  to  be  used  in  transporting  petroleum  products  on  rivers, 
intra-coastal  waterways  and  in  harbors.  The  dead  weight  capacity  of  the 
barge  is  about  13,000  barrels;  its  overall  length  is  235  feet;  and  its  draft 
is  &  feet  1  inch.  The  non-propeUed  barge  was  standardized  1  December  1949. 


Barge,  gasoline,  non-propelled  steel,  13,000  bbl. 

Rolling  Fluid  Transporter.  In  an  effort  to  explore  and  develop  new 
methods  of  transporting  fuel,  experiments  have  been  conducted  with  a  rol¬ 
ling  fluid  transporter  for  possible  use  in  carrying  POL  products  across 
snow  fields  or  other  areas.  Tests  of  the  converted  rolli-gon  bags  adapted 
with  a  towing  rig  indicated  a  rolling  resistance  of  approximately  l/3  of 
the  sliding  resistance  of  sleds  carrying  drums  of  fuel  over  snow  covered 
terrain.  Currently,  different  types  of  rubber  containers  are  being  pro¬ 
cured  for  testing,  and  rigs  are  being  designed  and  fabricated  for  evalu¬ 
ation  under  all  climatic  conditions.  If  tests  of  the  rolling  fluid 
transporter  indicates  its  suitability  to  military  use,  the  items  will  be 
classified  as  standard. 
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Heavy  duty  rolling  fluid  transporter* 

Cargo  Aircraft*  Fuel  Carrying  Equipment*  The  growing  importance  of 
fuel  delivery  to  combat  forces  by  aircraft  resulted  in  the  initiation  of 
a  study  of  this  subject  in  FY  1955.  This  study  has  revealed  that  it  is 
possible,  using  helicopters  now  in  production,  to  transport  efficiently 
large  volumes  of  fuel  to  combat  areas*  Also,  it  has  been  demonstrated 
that  existing  helicopters  can  be  converted  into  fuel  tankers  with  minor 
modifications*  Consequently  the  design  and  development  of  equipment  for 
the  conversion  of  Army  aircraft  into  aerial  tankers  of  optimum  efficiency 
has  been  undertaken* 

Senvi -trailer ,  Gasoline-Tank*  4-Wheel*  M131A1  (5.000  Gallons) *  This 
serai-trailer,  which  is  capable  of  carrying  5,000  gallons  of  gasoline  in 
a  three-compartment  steel  tank,  was  developed  in  1951  1952*  When 

empty  this  vehicle  weighs  15,300  pounds;  when  filled  and  connected  to  the 
Truck  Tractor,  M52,  the  gross  vehicle  train  weight  is  64,100  pounds.  The 
latter  weight  unfortunately  exceeds  the  allowable  amount  for  operation  on 
H-15  bridges.  This  semi-trailer  is  not  fully  acceptable  to  the  field 
forces,  but,  due  to  an  urgent  need,  a  limited  number  of  these  vehicles  are 
now  being  procured. 

Semi-trailer*  Gasoline*  4-wheel*  XM131E1*  5*000~0all°n  Capacity. 


This  semi-trailer  has  an  integral  frame  construction,  which  makes  it 
lighter  in  weight  than  the  production  vehicle  M131A1.  It  has  been 
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designed  to  incorporate  characteristics  complying  with  the  H-15  Bridge  For¬ 
mula,  the  various  state  laws  (so  far  as  practicable)  and  IoCeCo  regulations,, 
The  tank  of  5$000  gallon  capacity  (plus  1$  overage  for  expansion)  is  di¬ 
vided  into  four  compartments  of  1,250  gallons  each*  A  lightweight  sus¬ 
pension  (“Newey"  type)  instead  of  the  heavier  standard  Ordnance  suspension 
is  used*  The  cabinet  for  housing  pump  and  engine  assembly,  mainfolding 
valves  and  outlets  is  located  on  the  curb  side  of  the  vehicle 0  Provisions 
are  made  on  the  left  side  for  future  installation  of  a  cabinet  to  house  an 
integral  filter  system  should  this  vehicle  be  used  for  refueling  Amy  air¬ 
craft*  Prototypes  of  this  semi-trailer  are  now  being  tested* 

Semi-trailer,  Gasoline  Tank,  XM131E2,  Aluminum,  5.000-Gallon  Capacity* 
This  vehicle  has  an  integral  frame-tank  structure  of  aluminum  construction, 
and  is  specifically  designed  to  comply  with  the  H-15  Bridge  Formula  and 
I oCoCo  regulations*  It  is  also  expected  to  meet  the  requirements  of  a  ma¬ 
jority  of  state  laws  governing  the  length  and  weight  of  semi-trailers  and 
the  transportation  of  explosives  or  other  dangerous  articles  in  motor  ve¬ 
hicles  on  highways*  The  gasoline  tank,  which  has  a  capacity  of  5,000  gallons 
plus  a  5%  overage  for  expansion,  has  four  compartments  of  1,250  gallons  each* 
Features  of  this  developmental  semi-trailer  include  suspension,  valving, 
piping  and  other  components  of  lightweight  design*  Ordnance,  standard  .'.brakes, 
axles,  and  standard  parts,  a  pump  rated  at  250  gallons  per  minute  and  a  250- 
gallon-pe r-minut e  integral  filter  system  for  Army  aviation  refueling  needs* 
This  vehicle  will  be  the  lightest  semi-trailer  for  carrying  5,000  gallons  of 
gasoline  that  has  been  developed  to  date  by  the.  Army* 

Roili-Tanker o  Developmental  work  to  produce  a  rubber  Roili-Tanker  capa¬ 
ble  of  hauling  250  gallons  of  fuel  is  progressing*  This  item,  which  consists 
of  a  40  x  60  x  10  inch  cylindrical  rubber  roller  complete  with  a  towing  har¬ 
ness,  can  be  towed  by  most  pintle -equipped  vehicles*  Results  of  the  first 
phase  of  tests  in  1956  indicated  that  the  Roili-Tanker  can  be  used  success¬ 
fully  to  haul  fuel  and  other  liquids,  and  can  handle  capacity  loads  when 
operated  on  generally  level  terrain*  Rolling  resistance  was  low  on  level 
ground,  but  the  stability  of  its  tested  configuration  was  a  speed-limiting 
factor*  It  was  found  that  when  a  Roili-Tanker  of  this  configuration  was 
operated  at  certain  speeds,  instability  and  violent  lateral  rocking  action 
resulted*  The  stability  was  improved,  however,  by  operation  at  less  than 
maximum  capacity  and  at  a  reduced  pressure*  Further  investigation  is 
planned  to  determine  the  effects  on  stability  of  varying  the  configuration 
of  the  tanker,  and  to  devise  a  method  of  emptying  the  Roili-Tanker  com¬ 
pletely  without  collapsing* 

Fuel  Supply  Trucks  -  Conversion  Kits*  During  World  War  II  and  the 
Korean  conflict  military  vehicles  were  refueled  essentially  by  5c~gallon  cans 
and,  in  some  instances,  from  fuel  stored  in  55t~gallon  drums  in  conjunction 
with  hand-operated  pumps*  This  method,  often  referred  to  as  the  “packaged 
concept n  when  utilized  as  the  basic  refueling  method,  proved  to  be  ineffic¬ 
ient  for  several  reasons*  It  requires  an  enormous  supply  and  re-supply  of 
cans  and  drums ;  excessive  manpower  in  packaging  and  delivery;  too  much  time 
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is  consumed  in  refueling  vehicles;  reconditioning  plants  are  required;  a 
large  number  of  vehicles  have  to  travel  back  and  forth  between  combat 
areas  and  supply  points;  considerable  fuel  is  wasted  during  refueling 
operations;  quality  control  of  fuel  contents  is  difficult  to  maintain  due 
to  excessive  handling. 

Since  the  use  of  military  vehicles  has  increased,  and  fuel  consump¬ 
tion  by  the  vehicles  has  risen  greatly,  a  revised  and  more  efficient  dis¬ 
tribution  system  is  of  the  utmost  importance  to  assure  the  availability 
of  fuel  for  the  using  vehicles  as  dictated  by  the  tactical  situation  pre¬ 
vailing. 

In  keeping  with  military  emphasis  on  delivering  fuel  to  the  using 
vehicle  from  bulk  fuel  carriers  incorporating  dispensing  equipment, 
studies  were  undertaken  to  determine  whether  special-purpose  vehicles 


Fuel  dispensing  kit  with  front-mounted  pump  ( 1200- 
gallon  capacity)  to  facilitate  bulk  delivery  of  POL 
products  to  using  vehicle. 

should  be  developed  or  the  existing  series  of  military  vehicles  should  be 
utilized  for  this  purpose.  Since  the  supply  of  fuel  to  a  combat  area  is 
a  variable,  and  since  Department  of  Defense  doctrine  discourages  the  place¬ 
ment  into  the  system  of  additional  specialized  vehicles,  it  was  decided  to 
utilize  the  existing  series  of  military  vehicles.  Currently,  extensive 
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experimental  work  is  being  done  in  the  development  of  conversion  kits 
for  the  2j-ton  series  of  military  trucks.  Various  types  of  conversion 
kits  for  these  trucks  are  now  being  designed  and  evaluated.  The  Seventh 
Army  in  Europe  has  performed  considerable  initial  development  work  in 
this  field.  Essentially,  this  design  consists  of  two  (2)  600-gallon, 
skid-mounted  steel  tanks  set  on  the  cargo  bed  of  the  truck.  The  dis¬ 
pensing  equipment  consists  of  a  30-  or  60-gpm  pump,  which  is  mounted  on 
the  front  end  of  the  truck  and  utilizes  the  power  takeoff  shaft  normally 
used  for  operation  of  the  winch. 

In  order  to  assure  the  availability  of  adequate  pumping  capacity 
when  dispensing  fuel  to  the  using  vehicles  from  the  dispensing  kits,  con¬ 
sideration  is  being  given  to  pumping  equipment  having  capacities  in  the 
range  of  50  to  200  gpm.  In  order  to  minimize  conversion  time  to  optimum 
arrangement,  gasoline -driven  pumps,  electrically-driven  pumps  and  other 
power  sources  available  on  the  vehicles  are  being  evaluated.  These 
higher-capacity  pumps  will  permit  the  simultaneous  refueling  of  two  or 
more  vehicles.  Consideration  is  being  given  to  the  Inclusion  of  filter- 
water  separators,  meters  and  hose  reels,  as  parts  of  the  dispensing  kit. 
In  order  to  satisfy  air  transportability  requirements  for  this  equipment, 


Fuel  dispensing  kit  2-|-ton  series  truck  rear-mounted 
dispensing  unit,  1200-gallon  capacity. 
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it  is  being  designed  as  light  as  possible*  Prototype  tanks  of  aluminum 
and  magnesium  are  being  developed  and  these  light  metals  are  also  being 
utilized  for  the  dispensing  equipment  where  possible.  In  the  development 
the  geometry  of  the  tanks  are  being  changed  to  allow  space  for  the  dis¬ 
pensing  unit  on  the  rear  of  the  truck. 

Incorporated  in  this  development  is  a  family  of  cargo  kits  suitable 
for  converting  vehicles  such  as  the  M-59  personnel  carrier  into  a  bulk 
fuel  tanker.  This  amphibious-tracked  vehicle  may  be  used  as  a  fuel 
transporter,  specifically  in  terrain  where  2^-ton  trucks  are  incapable 
of  operating  -  for  example,  in  the  fording  of  streams  or  rivers  when 
barges  are  not  available,  or  where  bridges  are  non-existent.  Character¬ 
istics  of  the  M-59  indicate  that  this  vehicle  can  support  a  total  gross 
weight  of  3100  pounds  in  the  floatation  position.  This  gross  weight 
represents  approximately  500  gallons  of  fuel.  Emphasis  for  conversion 
kits  for  these  vehicles  is  being  given  to  simplicity  and  light  weight 
design. 

A  model  of  this  vehicle  has  been  fabricated,  and  the  following  ar¬ 
rangements  have  been  considered  feasible;  70— cubic— foot  collapsible  tanks 
filled  to  500-gallon  capacity,  utilizing  for  the  dispenser  a  30-gpn,  hand- 
operated  pump. 


Model  of  fuel  dispensing  kit  for  adap¬ 
tation  of  M-59  personnel  carrier  to  a 
bulk  fuel  dispenser. 

It  is  anticipated  that  ultimately  a  family  of  conversion  kits  will 
be  available  for  use  on  various  types  of  cargo  vehicles  in  order  to  make 
fuel  available  in  bulk  supply  for  the  majority  of  prevailing  conditions. 
This  will  eliminate  the  need  for  special-purpose  vehicles  and  satisfy  the 
requirements  for  a  flexible  system  to  be  utilized  in  a  manner  dictated 
by  the  tactical  situation  existing.  Prototypes  of  these  conversion  kits 
are  expected  during  FY  1957* 
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Pillow-type  Fuel  Cell.  One  fuel  cell  with  a  capacity  of  900  gallons 
has  been  procured.  The  exterior  dimensions  of  this  fuel  cell  when  full 
of  gasoline  are  as  follows:  length  9  ft.,  width  5  ft.  6  in.,  and  height 
2  ft.  The  weight  empty  is  180  lbs.  and  with  900  gallons  of  fuel  is  5,670 
lbs.  This  unit  was  tested  in  the  bed  of  a  2g-ton  truck.  The  truck  with 
its  fuel-cell  cargo  successfully  completed  14,281  miles  of  pavement, 
gravel  and  cross-country  operation.  The  results  indicated  that  an  ozone- 
resistant  outer  covering  is  required;  also,  a  method  of  bulkheading  the 
unit  sufficiently  to  prevent  surging  of  the  fuel,  stronger  tie-down  straps, 
and  a  better  method  of  loading  and  unloading  the  cell  when  full  are  neces¬ 
sary.  Another  fuel  cell  eliminating  the  above  deficiencies  will  be  procured. 
The  advantages  of  such  a  unit  as  this  is  that  it  can  be  packaged  empty  into 
a  small  space;  it  does  not  require  a  special-purpose  vehicle;  it  can  be 
used  on  the  ground;  and  it  may  be  buried  in  storage  areas. 

Self -sealing  Auxiliary  or  Jettisonable  Rubber  Fuel  Cells  55  Gallons. 
Tests  of  these  items  have  revealed  no  deficiencies  after  27,401  miles  of 
operation  and  they  are  being  continued.  Several  cells  under  test  accumu¬ 
late!  as  high  as  29,692  miles.  Of  the  total  of  five  cells  tested,  two  failed 
in  service  due  to  the  rupture  of  inner  liners  at  high  ambient  temperatures 
at  Yuma,  Arizona.  Additional  development  work  on  these  items  is  therefore 
planned. 

Non-sealing  Auxiliary  or  Jettisonable  Rubber  Fuel  Cells  (55  Gallon  Mon- 
sealing).  This  fuel  cell  accumulated  48,168  miles  after  being  tested  during 
FY  1956.  It  also  developed  inner-liner  deficiencies  as  in  the  case  of  the 
self-  sealing  type,  and  further  work  on  the  item  is  necessary. 
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part  hi 


DISPENSING  EQUIPMENT 


POL  dispensing  equipment  of  World  War  II  was  incapable  of  effic¬ 
iently  meeting  the  Army's  ever-increasing  military  requirements  for 
petroleum  products.  Power-driven  pumps,  hand-operated  pumps,  and  dis¬ 
pensing  nozzles  proved  to  be  inadequate.  Moreover,  excessive  mainte¬ 
nance  was  required.  A  research  and  development  program,  undertaken  to 
provide  the  Army  with  the  best  possible  dispensing  equipment,  has  suc¬ 
ceeded  in  making  available  for  military  use  a  number  of  greatly  im¬ 
proved  items.  Close  coordination  among  the  technical  services  is  being 
maintained  on  dispensing  equipment  developments  so  that  optimum  effic¬ 
iency  and  economy  will  be  achieved. 

Power  Pumps.  Since  large  quantities  of  fuel  are  handled  primarily 
in  bulk  supply  it  is  necessary  to  have  available  a  series  of  light¬ 
weight,  high-capacity,  mobile  pumps  in  the  range  of  50-600  gpm.  These 
must  be  capable  of  transferring  and  dispensing  fuels  speadily  in  a  var¬ 
iety  of  tactical  situations.  These  pumps  will  be  used  in  dispensing  fuel 
from  bulk  fuel  carriers  as  well  as  from  hastily-erected  tank  farms  in 
rear  combat  areas. 


Fuel  dispensing  pump,  gasoline-powered, 
50-gpm  capacity  for  numerous  field  purposes. 
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A  200-gpm  skid-mounted,  pump-engine  assembly,  incorporating  for 
its  necessary  equipment  a  meter,  filter/separator,  hose  and  hose  reels, 
has  been  developed.  A  prototype  of  this  item  will  be  evaluated  during 

FY  1957. 

A  350-gpm  pump-engine  assembly,  similar  to  the  Marine  Corps  stan¬ 
dard  unit,  will  be  subjected  to  tests  during  FY  1957  to  determine  its 
practicability  and  feasibility  in  Army  field  applications. 


225-gpm  pump  for  rapid  dispensing  of  POL  products 
in  the  field. 

Hand-operated  Pumps.  Under  certain  field  conditions,  hand-operated 
pumps  are  desirable.  The  standard  manually-operated,  barrel -type  pump 
utilized  during  World  War  II,  however,  was  not  entirely  satisfactory  for 
military  use,  because  it  broke  down  frequently  and  required  considerable 
effort  to  operate.  Since  World  War  II,  15-gpm  and  30-gpm  pumps  have 
been  designed,  developed  and  procured  for  field  tests.  These  pumps  are 
primarily  intended  for  use  with  the  55~gallon  drum  and  are  equipped  com¬ 
plete  with  nozzle  for  dispensing  gasoline  or  faucet  for  dispensing  oil. 
These  pumps  are  also  suitable  for  emergency  use  in  transferring  fuel  to 
liaison-type  Army  aircraft.  As  a  result  of  emergency  tests,  minor  modi¬ 
fications  of  the  30-gpn  pump  are  currently  being  made.  Arctic  climatic 
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tests  of  this  item  are  also  being  planned  in  order  to  determine  its  ac¬ 
ceptability  under  extreme  cold  conditions. 

Service-Station-Type  Dispens¬ 
ing  Pumps.  12-15  and  22-25  gEm. 

Pumps  of  this  category  have  been  de¬ 
signed  and  developed  to  meet  mili¬ 
tary  requirements.  Specifications 
for  these  pumps  have  been  prepared 
and  coordinated  and  they  have  be¬ 
come  approved  standard  items  of  sup- 

ply. 

Aircraft  Refueling  Systems. 

The  development  of  a  variety  of  spec¬ 
ialized  equipment  such  as  hydrants, 
pressure  regulating  and  flow-control 
valves,  liquid  level  controls,  de- 
fueling  pumps  and  filter/ separators 
to  meet  the  ever-changing  needs  for 
high-speed  closed-aircraft  refuel¬ 
ing  systems  is  continuing.  Since 
World  War  II  three  separate  types 
of  hydrants  and  hydrant -coupler  as¬ 
semblies  necessary  to  meet  the  ever- 
increasing  requirements  for  a  finer 
degree  of  fuel  filtration  and  a 
drier  fuel  have  been  developed. 

Currently,  newly-developed  300-  and 
600-gpm  units  are  being  procured  in 

quantity  for  world-wide  use.  ^  .... 

Service  station  type 

Automatic  Nozzles.  A  dispens-  dispensing  pump  15-gpm. 

ing  nozzle,  which  is  capable  of 

being  shut  off  automatically  and  which  can  be  used  safely  and  economically 
even  under  blackout  conditions,  is  a  basic  requisite  in  modem  warfare. 

The  use  of  non-automatic  filling  station  type  of  nozzle  has  proved  to  be 
inadequate  in  filling  5-gallon  cans,  55-gallon  drums  and  vehicles  from  the 
standpoint  of  safety  and  efficiency.  A  project  was  therefore  established 
to  provide  the  Army  with  an  automatic  type  of  nozzle  which  would  meet  mili¬ 
tary  requirements  more  satisfactorily. 

A  survey  of  commercially  available  nozzles,  which  was  conducted  sever¬ 
al  years  ago,  revealed  that  all  failed  to  meet  basic  military  needs.  The 
development  of  a  military  automatic  nozzle  was  therefore  undertaken.  While 
preliminary  tests  of  the  resultant  prototype  indicated  that  this  nozzle  met 
military  characteristics,  a  small  quantity  procured  for  user  tests  proved 
to  be  unsuitable.  It  was  found  that  the  extremely  close  tolerances 
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required  could  not  be  maintained  in  production.  Re-engineering  of  the 
automatic  nozzle  is  therefore  underway,  and  a  number  of  the  new  models 
will  soon  be  available  for  engineering  tests. 


Several  commercial  manufacturers  are  now  producing  greatly  improved 
automatic  nozzles  and  tests  are  underway  to  evaluate  them  for  possible 
adaptation  to  minor  military  uses.  Tests  to  date  have  been  promising, 
although  modifications  have  been  required  to  permit  cold  weather  operation. 
Type  classification  is  programmed  for  FI  1958* 


Automatic  dispensing  nozzles:  1.  Buckeye  15-gpm 
nozzle,  2.  Buckeye  50-gpm  nozzle,  3.  OEtf  15-gpa 
nozzle,  4.  OFW  50-gpm  nozzle,  5.  Reed  (U.S.  Army 
developed)  15-gpn  nozzle. 
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PART  IV 


PIPELINES 


Petroleum  products  pipelines  revolutionized  the  logistics  of  supply 
of  the  vast  volumes  of  liquid  fuels  consumed  by  the  Armed  Forces  in  all 
theaters  of  operations  during  World  War  II.  Systems  employed  consisted 
of  components  hastily  selected  from  commerci ally-available  sources 0  This 
resulted  in  the  introduction  of  numerous  problems  seriously  affecting  the 
design,  construction,  operation  and  maintenance  of  the  resultant  systems 
and  their  capacity  to  transport  the  required  volumes  of  fuel.  Future 
demands  by  the  modern  military  machine  will  be  considerably  greater  in 
volume  and  will  involve  an  increased  variety  of  fuels 0  The  necessity  for 
faster  construction,  greater  flexibility  of  installation  and  operation, 
higher  quality  standards,  and  protection  from  the  effects  of  enemy  action 
is  cleare  Study  and  research  and  development  are  required  on  equipment 
and  techniques  essential  to  the  construction,  operation  and  maintenance  of 
petroleum  products  pipeline  systems  suitable  for  use  in  any  theater  of 
operations o  The  lack  of  adequate  equipment  would  make  it  impossible  to 
logistically  support  tactical  elements  with  vital  supplies  of  liquid  fuels 
required  in  conducting  military  operations,  thereby  gravely  endangering 
the  ultimate  success  of  such  operations. 

Pipelines  consist  basically  of  pipe,  valves,  fittings,  and  pumps,  but 
these  are  only  part  of  a  complete  system,,  Flow-  and  pressure-indicating 
relief  and  regulating  devices,  gravity-detection  equipment,  scrapers, 
filters,  separators  and  numerous  other  components  are  essential  to  an  in¬ 
tegrated  system  capable  of  multi-product  operation. 

Submarine  Pipelines.  Submarine  pipeline  sets  in  6-,  6-,  and  12-inch 
sizes  are  standard,  as  are  offshore  moving  systems.  Both  have  been  modern¬ 
ized  since  World  War  II.  The  need  for  dispersion,  greatly  increased  capac¬ 
ities  to  handle  the  newer  types  of  super-  and  giant-type  tankers,  and  the 
requirement  for  rapid  replacement  of  destroyed  terminals  has  necessitated 
the  development  of  improved  submarine  pipeline  construction  equipment. 

Facilities  and  equipment  which  will  greatly  reduce  the  time  required 
to  install  offshore  pipelines  are  needed.  Capability  of  quick  relocation 
or  speedy  replacement  is  an  essential  requirement.  Current  methods,  in¬ 
volving  the  use  of  standard  engineer  items  of  construction  equipment  as 
well  as  many  field-fabricated  components,  require  excessive  time,  labor 
and  materials.  It  is  anticipated  that  many  installation  of  this  type  with 
pipelines  from  6  to  20  inches  in  diameter  will  be  necessary.  Work  in  this 
area  has  begun,  and  procurement  of  a  complete  set  of  equipment  is  scheduled 
for  FY  1959* 

Pipeline  Pumps.  To  maintain  higher  output  rates  to  meet  the  ever-in¬ 
creasing  demands  of  pipeline  capacities,  high-pressure  engine-  and  motor- 
driven  centrifugal  transfer-type  pumps  are  being  developed.  These  pumping 
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units  will  replace  the  now  standard  low-speed,  low-head,  centrifugal  pumps 
developed  during  the  period  immediately  following  World  War  II « 

A  project  is  underway  to  develop  high-pressure  6"  and  8"  trunk  pipeline 
pumps  „  This  equipment  will  permit  maximum  utilization  of  either  the  light¬ 
weight  tubing  or  standard-weight  line  pipe  for  operating  pressures  in  excess 
of  1000  psigo  Higher  capacities  and  pressures  will  permit  an  appreciable 
reduction  in  the  number  of  pumping  stations  and  in  operating  manpower  re¬ 
quirements  0 

Prototypes  of  the  6fl  trunk  pipeline  pumps  are  scheduled  for  delivery 
in  early  FI  1957 o  It  is  anticipated  that  engineering  tests  and  any  addit¬ 
ional  modifications  required  will  be  completed  in  time  to  permit  procurement 
of  user  test  models  as  scheduled  in  FY  1959 o  Fabrication  of  the  8"  pro¬ 
totypes  will  commence  in  FI  1957  >  and  procurement  of  user  tests  models  is 
scheduled  in  FI  1961 0 

In  addition,  development  is  proceeding  on  a  high-pressure,  12u  trunk 
pipeline  pump0  This  unit  is  required  to  permit  utilization  of  highly  dis¬ 
persed  on-shore  complexes  and  will  be  capable  of  pumping  rates  in  excess 
of  4500  barrels  per  hour*  Fabrication  of  the  prototype  is  currently  under¬ 
way,  with  user  test  models  scheduled  for  procurement  in  FY  1960o  Units  of 
this  size  and  capacity  must  meet  tanker  off-loading  rates  and  the  develop¬ 
ment  of  on-shore  complexes,  but  this  pump  has  been  designed  to  also  permit 
use  as  a  truck  station  pump  for  12"  size  pipelines  0 

Indicator »  Gravity,  For  Petroleum  Products  Pipeline,  Radioisotope 0 
Procurement  of  the  prototype  of  this  essential  item  of  operational  control 
equipment  for  engineering  test  is  scheduled  during  FI  1956 0 

Operational  Control,  Pipeline  Center »  Final  evaluation  and  troop 
testing  is  necessary  on  this  item0  Service  test  procurement’ is  scheduled 
for  FI  1957 o 

Automatic  Pump  Station  Controls 0  Development  of  automatic  control 
devices  for  the  presently  standard  multi -unit  type  trunk  pipeline  pumping 
stations  should  reach  the  stage  of  procurement  of  user  test  models  in 
FI  1957 o  These  items  are  being  developed  in  order  to  permit  balanced  pipe¬ 
line  operation  at  maximum  capacity  and  with  optimum  safety  „  Concurrently, 
equipment  will  be  required  for  the  new  high-pressure  trunk-pipeline  pumping 
units  being  developed,  and  for  whatever  type  pump  is  finally  selected  for 
use  with  the  hoseline-type  pumping  unite 

Special  Pumping  Units 0  Pumps  designed  for  gas-turbine  drive  have  been 
developed,  but  the  lack  of  suitable  prime  movers  has  prevented  complete  • 
testing  and  evaluation,.  The  objective  of  this  program  is  to  design  a  very 
lightweight  unit  capable  of  ready,  transport  by  air  or  other  means  to  re¬ 
motely-located  installations o 


Nuclear-Steam  Turbine,  High-Speed  Centrifugal  Pump,  100Q-gqn  at  3000- 
Foot  Head*  This  is  a  long  range  developmental  item  intended  for  high- 
pressure  welded  trunk  pipeline  service.  The  use  of  a  small  nuclear  power 
plant  is  proposed  as  a  means  of  conserving  critical  distillate-type  fuel 
supplies. 

Indicating  and  Recording  Gravjtometer.  Work  to  date  on  a  prototype 
has  not  been  fully  satisfactory.  This  unit  is  required  to  permit  effec¬ 
tive  product  control  and  to  prevent  contamination  of  supplies.  It  is 
scheduled  for  user  test  procurement  in  FY  1958. 


Recording  gravitometer  for  determining 
specific  gravity  of  fuels. 


In-the-line.  Fluid-Cooled.  Seal-less  Barrel  Pump  for  Buried  Instal¬ 
lation.  This  long-range  item  is  considered  of  major  importance  if  effec¬ 
tive  protection  is  to  be  provided  for  booster-pumping  installations, 
initiation  of  prototype  procurement  is  scheduled  for  FY  1961* 

Hoseline  Booster  Pumping  Unit.  Development  of  a  suitable  hoseline 
booster  pumping  unit  will  be  required  if  the  flexible  hoseline  concept  is 
adopted.  Present  experimental  units  are  powered  by  a  non-standard  engine 
operating  a  high  rpm  in  order  to  meet  low  unit-weight  requirements.  It 
is  probable  that  a  liquid-cooled  engine  will  have  to  be  used  with  resul¬ 
tant  necessity  for  trailer  instead  of  tubular  frame  mounting. 

Piping.  Work  leading  to  the  possible  development  of  pipe  and  tubing 
which  can  be  more  readily  and  economically  produced  and  installed  must 
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continue  aj.ong  with  work  to  improve  the  means  of  connecting  successive 
lengths.  Maximum  utilization  must  be  made  of  new  materials  (including 
reinforced  plastics  which  could  be  used  to  reduce  requirements  for  steel 
and  field  construction  effort.) 


Valves  and  fittings.  Improved,  lighter-weight  valves  and  fittings 
are  needed  to  reduce  tonnage,  cost,  and  installation  labor  requirements, 
and  to  provide  a  degree  of  standardization  that  will  make  field  main¬ 
tenance  and  repair  of  these  costly  items  feasible.  Preliminary  work 
done  to  date  has  conclusively  shown  that  commercially-available  valves 
are  over-designed  and  consequently  excessively  heavy  and  expensive. 


Pressure  Regulation  and  Flow  Con¬ 
trol.  Equipment  to  effectively 
regulate  pressures  and  control 
flow  in  all  sizes  of  pipelines 
must  be  provided.  Work  in  this 
area  has  begun.  It  is  essential 
that  components  selected  have 
the  widest  possible  range  of  ap>- 
plication  in  order  to  reduce  the 
number  of  types  to  be  stocked  to 
an  absolute  minimum.  As  items 
are  selected  or  developed  and 
covered  by  adequate  specifications, 
they  will  be  incorporated  into 
appropriate  sets  or  facility  type 
installation  designs. 


Water  Separators  and  Filters. 
Although  a  vast  amount  of  work  has 

"Cla-Yal"  quick  coupler  valve  1?**n  done  to  meet  th«  constantly 

for  use  with  pipelines.  increasing  requirements  for  a  high 

order  of  engine  fuel  filtration 
and  water  removal,  even  higher 

standards  of  quality  are  anticipated.  Equipment  currently  being  procured 
is  not  of  a  standard  design.  Consequently,  the  maintenance  of  spare 
parts  and  filtering  media  for  all  types  has  become  an  almost  insurmount¬ 
able  problem.  It  is  proposed  to  standardize  the  design  to  permit  complete 
interchangeability  and  to  effect  an  enormous  saving  in  both  initial  and 
maintenance  cost. 


FJ.qw  Control.  Meters  for  indicating  and  recording  flow  rate  are 
essential  for  effective  operational  control.  One  type  of  differential- 
flow  meter  with  a  built-in  gravity  compensator  is  now  being  readied  for 
engineering  tests.  Other  meters  of  the  indicating  and  totalizing  type 
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primarily  for  quality  control  purposes  and  suitable  for  field  use  will  be 
required.  Commercial  types  are  costly  and  would  be  impossible  to  effec¬ 
tively  maintain  in  the  field. 


Water  separator  and  filter  (Bowser). 

Separator  for  removing  water  and 
filtering  fuel. 

Construction  Equipment.  Coranercial  pipeline  construction  normally 
involves” large  diameter  lines  which  are  carefully  formed,  joined,  coated, 
wrapped  and  tested  before  being  carefully  lowered  into  a  deliberately- 
prepared  trench.  Permanence,  not  speed  of  construction,  is  the  primary 
objective.  Commercially-available  equipment  and  tools  are  not  fully 
suited  to  meet  military  requirements.  Consequently,  a  complete  pipeline 
construction  truck,  a  power-operated  field  type  grooving  machine,  and  sets 
of  tools  designed  to  substantially  increase  the  construction  potential  of 
field  units,  have  been  developed  and  standardized.  Work  on  the  development 
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of  a  field  portable  pipeline  tubing  bender  and  a  plow-type  pipeline 
ditcher  did  not  prove  to  be  successful  and  was  therefore  stopped.  Nu¬ 
merous  small  construction  and  material  handling  aids  have  been  developed. 
Techniques  and  procedures  for  many  construction  and  maintenance  tasks 
designed  to  increase  the  productivity  of  troop  units  have  been  devised. 

Pipe  Transporter.  Over  90%  of  the  tonnage  in  a  pipeline  system  is 
the  pipe  proper,  and  the  handling  and  transporting  of  pipe  in  this  quan¬ 
tity  becomes  very  costly  from  the  standpoint  of  manpower  and  time.  A 
newly-developed  type  of  pipe  transporter  with  stringing  boom,  intended  to 
facilitate  the  transporting  and  stringing  of  pipe  or  tubing,  has  been 
developed.  This  transporter,  which  employs  a  standard  ordnance  truck- 
tractor  as  prime  mover,  has  satisfactorily  passed  all  engineering  tests. 
Because  of  fund  limitations  this  unit  is  planned  for  procurement  for 
troop  testing  in  FI  1956. 


Pipe  transporter  and  loading  derrick. 

Pipelayer.  A  suitable  track  laying  pipe layer  capable  of  handling 
long  strings  of  8-  through  20-inch  pipe  is  required.  During  World  War  II 
a  conversion  kit  was  utilized,  but  new  industrial  developments  have  con¬ 
clusively  proven  the  advantage  of  the  properly-designed  unit  over  the  kit 
concept.  It  is  proposed  to  procure  a  newly-developed  commercial  type  unit 
for  engineering  and  user  tests  in  FI  1957,  when  the  manufacturer  completes 
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Pipe-Cutting  Machine  for  Hazardous  Locations*  A  mechanical  device, 
suitable  for  use  in  cutting  out  damaged  sections  of  pipe  where  poten¬ 
tially  hazardous  accumulations  of  explosive  vapors  will  exist,  is  neces¬ 
sary  in  order  to  facilitate  rapid  re pair 0  A  commercially-available  type 
is  scheduled  Tor  procurement  in  FY  1957 *  It  is  probable  that  this  machine 
will  require  considerable  modification* 

Buried  Pipeline  Construction  Equipment*  Machines  capable  of  high¬ 
speed  ditching  operations  have  been  developed  and  adopted  for  military  use* 
It  is  believed  that  pipelines  in  port  or  other  base  areas  of  high  popula¬ 
tion  density  can  best  be  protected  by  being  buried  at  depths  of  from  4  to 
6  feet*  To  undertake  this  type  of  construction,  special  machines  such 
as  cleaning  and  priming,  tar-kettle,  coating  and  wrapping,  road  boring, 
benders  and  trench  backfillers  will  be  required*  It  is  proposed  to  care¬ 
fully  evaluate  commerci ally-available  types,  and  procure  engineer  and 
user  test  models  for  detail  evaluation*  From  the  results  of  these  tests 
appropriate  specifications  data  can  be  established  to  permit  procurement 
for  military  use* 

Automatic  Pipe-Welding  Machine*  The  anticipated  requirement  for 
welded  and  buried  high-pressure  pipelines  is  such  that  construction  rates 
attainable  by  manual  welding  methods  cannot  be  accepted*  The  probability 
of  obtaining  qualified  welders  in  any  reasonable  number  is  so  remote  that 
an  investigation  has  been  made  concerning  the  possibility  of  developing  a 
machine  capable  of  automatically  and  rapidly  joining  successive  lengths 
of  line  pipe  by  welding*  Such  a  machine  could  be  developed,  but,  to  date, 
funds  to  undertake  this  work  have  not  been  made  available*  Since  it  is 
expected  to  take  considerable  time  to  complete  the  development  of  this  item, 
it  is  planned  to  initiate  work  promptly* 

Pipeline-weld  Inspection  Equipment*  To  prevent  costly  loss  of  oper¬ 
ating  time,  all  welds  on  lines  involved  in  water-course  crossings  or  off¬ 
shore  submarine  lines,  should  be  completely  inspected  prior  to  installation* 
The  use  of  portable  x-ray  equipment  similar  to  that  used  commercially  is 
deemed  essential*  Prototype  mobile  equipment  is  scheduled  for  procurement 
in  FY  1958* 

Depot-type  Tubing  and  Pipe -reclamation  and  Reconditioning  Plant*  A 
facility  capable  of  cleaning,  straightening  and  repairing  pipe  and  tubing 
from  4-  through  12-inch  size  is  considered  essential  if  maximum  utilization 
of  this  critical  item  of  supply  is  to  be  achieved*  Lines  will  have  to  be 
taken  up  and  moved  as  operations  progress,  and  rehabilitation  prior  to  re¬ 
use  is  essential*  Such  a  reconditioning  plant  is  scheduled  for  development 
in  FY  1959  c 

Theater  of  Operations  Pipeline  Tubing  Mill*  Based  on  an  investigation 
that  indicated  the  feasibility  of  developing  a  portable  field-type  mill 
capable  of  producing  pipeline  tubing  from  large  coils  of  steel,  a  prelim¬ 
inary  specification,  which  could  be  utilized  for  prototype  development. 
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has  been  prepared.  With  the  use  of  such  a.  mill,  in  Lieu  of  shipping 
fabricated  pipe  or  tubing,  a  saving  of  more  than  75$  in  ship  tonnage  re¬ 
quirements  could  readily  be  achieved.  Procurement  of  a  prototype  mill 
is  now  scheduled  for  FY  I960. 


Assault  Bulk  Supply  System.  Additional  work  on  the  flexible  hose¬ 
line  system,  which  will  be  determined  by  the  results  of  full-scale  maneu¬ 
vers  such  as  Sledgehammer,  will  be  accomplished.  This  will  not  only 
include  the  on-shore  bulk  facilities,  but  those  required  to  off-load 
cargoes  from  special  bulk  tankers.  The  feasibility  of  utilizing  a  system 
such  as  the  flexible 
hoseline  for  extend¬ 
ing  the  forward  tur- 
minus  of  the  rigid- 
type  pipe  head  will 
be  studied. 


Lightweight 
Flexible  Pipeline. 
Although  most  of  the 
items  essential  to 
this  system  have  been 
developed,  additional- 
work  is  required  to 
provide  all  of  the 
items  essential  to  a 
completely-integrated 
system.  Many  com- 
mercially-available 
items  currently  being 
utilized  are  unsuited 
for  field  use,  or  are 
excessively  heavy  or 
costly  to  produce  and 
operate.  It  is  pro¬ 
posed  to  complete 
work  on  this  system 
while  simultaneously 
developing  the  equip¬ 
ment  for  the  high- 
pressure  type  fixed 
pipeline  system. 


High-Pressure 
Fixed  Pipeline  System. 

Development  of  the 
many  items  and  facil¬ 
ities  essential  to  Experimental  Tube-In-Strip  for  temporary 

the  high-pressure  rapidly-established  pipeline  distribution 

fixed-type  pipeline  system. 
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systems  is  to  continue  so  as  to  insure  early  availability*  This  work  will 
be  carried  on  concurrently  with  that  of  the  assault  and  flexible  type  sys¬ 
tems* 


Tube-In-Strip*  Since  the  transporting  of  fuel  by  means  of  pipelines 
has  proven  to  be  extremely  efficient*  the  feasibility  of  extending  the  pipe¬ 
line  into  forward  combat  areas  connected  to  either  the  main  pipeline  system 
or  to  hastily-erected  bulk  storage  facilities  in  or  near  combat  areas  has 
been  studied*  Such  a  system  would  provide  a  flexible  supply  of  fuel  with 
a  minimum  of  manpower  requirements*  An  industrial  product*  which  may  be 
applicable  to  the  above  purpose*  has  recently  been  found*  This  is  aluminum 
Tube-In-Strip*  which  is  fabricated  by  incorporating  a  layer  of  friable* 
chemic ally-inert  material  within  an  aluminum  casting  and  then  rolling  the 
casting  into  flat  sections  of  desired  length  and  width  corresponding  to 
desired  diameter.  After  the  tubing  is  uncoiled  on  the  ground  a  minimum 
liquid  pressure  supply  is  required  to  fully  inflate  the  tube  to  the  usual 
shape  of  tubing  and  piping* 

Tube-In-Strip  is  an  ingenious  approach  to  a  special  problem*  achieving 
reduction  in  cost,  weight*  and  cubage  for  storing  or  shipping*  This  prod¬ 
uct  is  compact  when  deflated*  is  adaptable  to  any  terrain*  is  not  affected 
by  lower  temperature  and  is  easy  to  handle*  It  is  believed  that  this 
tubing  can  be  efficiently  laid  in  forward  areas  with  a  minimum  of  personnel 
due  to  its  lightness  and  compactness* 
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PART  V 


QUALITY  CONTROL  OF  POL 


All  petroleum  products  must  be  carefully  inspected  for  quality  from 
the  point  of  procurement  to  delivery  to  consuming  units,  to  make  sure 
that  they  conform  to  military  specifications  and  are  suitable  for  use  in 
military  vehicles.  At  the  point  of  procurement,  inspection  of  quality 
may  be  accomplished  by  either  civilian  or  military  agencies,  utilizing 
facilities  which  are  normally  provided  by  the  oil  company  from  which  the 
petroleum  is  procured,  or  in  special  military  laboratories  available  for 
this  purpose  in  the  Zone  of  the  Interior#  Once  POL  products  are  loaded 
aboard  ocean  transports,  all  subsequent  inspection  is  performed  by  mili¬ 
tary  personnel  in  laboratories  specifically  provided  for  this  purpose. 

During  World  War  II,  military  petroleum  testing  laboratories  were 
generally  of  an  improvised  nature,  hastily  assembled  to  meet  situations 
which  arose  in  the  several  operating  areas,  and  they  were  not  found  ade¬ 
quate  in  all  respects.  Since  World  War  II  considerable  research  has 
been  conducted  to  develop  and  standardize  testing  facilities  that  are 
capable  of  meeting  requirements  under  all  types  of  operations  in  any 
theater.  As  POL  product  specifications  are  changed,  the  laboratory  units 
must  be  modified  and  additional  test  equipment  provided  as  required,  so 
that  the  most  effective  quality  control  can  be  maintained  by  the  Depart¬ 
ment  of  the  Army. 

Ba3e  Petroleum  Laboratory  Assembly.  This  facility  consists  of  a 
number  of  sections,  complete  with  testing  equipment,  which  can  be  erected 


Base  petroleum  laboratory  at  a  fixed  installation. 
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in  a  period  of  8  hours  at  a  base  or  stable  area.  Emphasis  has  been 
placed  on  the  development  of  two  additional  units  for  this  laboratory. 
These  are:  a.  the  Low  Temperature  Apparent  Viscosimeter,  for  use  in 
determining  the  apparent  viscosity  of  lubricating  greases  under  temper¬ 
atures  down  to  minus  100F,  and  b.  a  Steam  Jet  Gum  Apparatus,  to  be 
used  to  determine  the  existing  gum  content  in  motor  and  aviation  fuels. 
Prototypes  of  these  experimental  items  are  expected  during  the  latter 
part  of  FI  1957. 

Mobile  Petroleum  Laboratory.  The  Mobile  Petroleum  Laboratory  was 
developed  for  quality  evaluation  and  identification  of  friendly  and 


Mobile  Petroleum  Laboratory  for  field  operation. 

enemy  petroleum  products.  It  was  designed  for  compactness,  mobility  and 
air  transportability  and  is  equipped  with  major  testing  apparatus,  chemr- 
icals  and  hundreds  of  items  of  miscellaneous  glassware  and  spare  parts. 
It  is  also  equipped  with  an  air  compressor,  vacuum  pump,  water  circu¬ 
lating  pump,  gasoline  heater,  air,  gasoline  and  water  storage  tanks  and 
utility  lines  for  air,  gas,  water,  drain  and  electricity.  This  unit  was 
accepted  as  standard  in  February  1949. 
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Since  the  laboratory  was  first  adopted  as  a  standard  unit,  numerous 
improvements  have  been  made  in  testing  equipment  and  storage  facilities. 
The  gasoline  heater  was  replaced  by  an  electric  heater,  a  CRF  (Coordi¬ 
nating  Fuel  Research)  Fuel  Testing  Engine  and  an  air-conditioning  unit 
were  added  in  order  to  broaden  the  scope  of  operation.  The  mobile  unit 
is  a  component  of  the  parent  Base  Laboratory  and  is  usually  assigned  to 
an  Army  activity  in  forward  areas. 

Petroleum  Testing  Kit.  The  petroleum  testing  kit  was  developed  for 
rapid  evaluation  of  petroleum  products  in  the  field  and  at  storage  depots. 


Portable  Petroleum  Testing  Kit  for  field  use  in 
determining  quality  of  fuel. 

It  was  designed  as  a  lightweight  and  compact  unit  and  is  equipped  with 
measuring,  gauging  and  sampling  equipment  and  spot  testing  apparatus.  It 
was  adopted  as  a  standard  item  in  1952.  Since  its  adoption  minor  modifi¬ 
cations  have  been  made  to  the  stand  assembly  for  additional  strength  and 
support. 

Lightweight  Knock-Testing  Engine.  This  developmental  item  is  in¬ 
tended  primarily  for  use  by  forward  units  to  test  the  octane  rating  of 
fuel.  The  engine  is  also  expected  to  be  used  in  the  Base  Laboratory.  Re¬ 
sults  of  a  study  completed  during  FY  1956  to  establish  the  feasibility 
of  utilizing  this  engine  with  a  minimum  of  accessories  for  obtaining 
super-charged  fuel  ratings  were  satisfactory.  It  has  been  determined  that 
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the  lightweight  knock-testing  engine  -  without  standard  dynamometer  fuel- 
and  air-measuring  equipment  -  is  suitable  for  testing  the  octane  rating 
of  aviation  fuels.  This  lightweight  and  less  complex  engine  will  permit 
greater  flexibility  in  use  and  greater  efficiency  in  operation,, 
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PART  VI 


MISCELLANEOUS  POL  EQUIPMENT 


Bulk  Delivery  of  Fuel  by  Aerial  Drop.  Aerial  delivery  of  fuel  to 
combat  forces  is  an  increasingly  important  function  in  modern  warfare. 
Accelerated  efforts  in  developing  adequate  techniques  for  the  successful 
delivery  of  POL  supplies  by  aerial  drop  were  made  during  FY  1956.  During 
FY  1957  a  preliminary  technique  has  been  developed  for  dropping  collaps¬ 
ible  Sealdbin  containers  filled  to  a  capacity  of  525  gallons  and  rigged 
to  a  platform  and  parachute  assembly.  This  technique  has  been  further 
refined  by  effecting  a  successful  drop  with  the  container  attached  to  a 
parachute  without  the  use  of  a  platform.  In  addition  two  (2)  70  cubic- 
foot  Sealdbins  were  subjected  to  hydrostatic  tests.  One  unit  failed  at 
38  psig,  and  the  other  at  45  psig.  These  results  are  encouraging,  and 
further  work  in  this  area  is  being  continued  to  determine  the  extent  to 
which  Sealdbins  can  be  used  for  the  bulk  delivery  of  POL  products  by  air¬ 
craft. 


Sealdbins  ranging  from  375“  to  277 5-gallon  capacity  for 
aerial  delivery  of  POL  products. 

In  addition  to  the  development  in  aerial  delivery  of  fuel  in  bulk, 
it  is  considered  necessary  to  develop  techniques  for  aerial  drop  of  dis¬ 
pensing  equipment  in  order  to  facilitate  efficient  distribution  of  the 
fuel.  Therefore,  preliminary  plans  for  air  dropping  the  50-gpm  and  225- 
gpm  dispensers  have  been  completed. 
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The  development  of  satisfactory  techniques  for  the  aerial  delivery 
of  POL  supplies  involves  numerous  complex  problems *  The  utility  of  aerial 
drop  methods  is  obvious,  however,  and  work  on  the  development  of  an  opti¬ 
mum  system  for  use  under  combat  conditions  is  continuing* 

Aircraft  Refueling  Systems*  Development  of  a  variety  of  specialized 
equipment  such  as  hydrants,  pressure-regulating  and  flow^control  valves, 
liquid-level  controls,  defueling  pumps  and  filter-separators  is  continuing 
in  order  to  meet  the  ever-changing  needs  for  high-speed  closed-aircraft 
refueling  systems  0  The  ever-increasing  requirements  for  a  finer  degree  of 
fuel  filtration  and  a  drier  fuel  have  led  to  the  development  of  three 
separate  types  of  hydrants  and  hydrant-coupler  assemblies  since  World 
War  II  *  Two  complete  phases  of  development  in  this  area  have  occurred: 

300-  and  600-gpm  units  for  fixed  and  portable  field  use  have  been  devel¬ 
oped  and  are  being  procured  in  quantity  for  world-wide  use* 

Prefabricated,  Segmented ,  Tanker  Unloading  Pier*  Preliminary  studies 
indicate  that  development  of  a  prefabricated  pier  is  feasible,  capable  of 
being  towed  into  position,  and  made  operational  in  a  period  of  24  to  48 
hours  following  arrival  at  the  site*  This  unit  will  facilitate  rapid  es¬ 
tablishment  or  restoration  of  port  facilities  and  permit  the  unloading  of 
tankers  at  the  required  rapid  rates*  It  will  incorporate  all  essential 
piping ,  pumping  and  other  equipment*  Procurement  of  prototypes  of  the  pre¬ 
fabricated  pier  is  scheduled  for  FY  1961* 

Equipment  Sets*  In  the  past,  tank  farms  with  all  essential  appurte¬ 
nances,  bulk  plant  installations,  pumping  stations  and  unloading  facilities 
were  constructed  on  the  spot  and  tailored  to  meet  requirements*  This 
method  was  inadequate  and  very  costly*  It  necessitated  extensive  mainte¬ 
nance  and  required  very  large  spare  parts  inventories  for  individual  in¬ 
stallations*  To  overcome  this,  equipment  sets,  providing  all  elements 
necessary  for  the  functional  system,  have  been  designed*  This,  in  turn, 
will  standardize  installation  designs  and  provide  more  effective  means  for 
project  planning  and  stock  control*  To  date,  approximately  20  equipment 
sets  have  been  developed  and  standardized  and  a  number  of  specifications 
written*  Work  has  been  initiated  on  over  25  additional  sets,  some  of  which 
are  still  undergoing  user  tests*  Nine  additional  sets  of  equipment  are 
scheduled  for  development  through  1961*  The  development  of  these  equipment 
sets  will  generate  additional  needs  for  items  which  are  not  now  commerc¬ 
ially  available*  These  must  be  developed  and  covered  by  detail  specifi¬ 
cations  to  insure  effective  procurement* 

Rehabilitation  of  Production  and  Refining  Facilities*  A  continuing 
desk  study  is  being  carried  out  in  these  areas  to  insure  that  information 
about  developments  in  these  fields  is  kept  up-to-date*  From  these  studies 
recommendations  for  the  design  and  construction  of  stand-by  floating  re¬ 
fineries,  intended  to  provide  essential  production  capacity  to  replace 
destroyed  facilities,  have  evolved,  but  no  action  in  the  near  future  is 
contemplated  because  of  the  great  cost  of  such  a  program* 
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Special  Installation  Designs.  From  time  to  time  requirements  arise 
which  introduce  basic  problems  of  equipment  selection  and  facility  design. 
The  bulk  plant  facility  designed  for  installation  on  the  Greenland  Ice 
Cap  is  typical  of  such  tasks.  A  complete  facility  was  designed,  procured, 
and  shipped  to  Greenland  in  the  Fall  of  1956  and  will  be  installed  early  in 
June  of  1957.  Facilities  of  this  type,  designed  to  support  the  construction 
and  operation  of  distant  early-warning  stations  on  the  ice  cap,  have  been 
a  difficult  challenge.  Such  work  will  be  continued  in  order  that  full  and 
complete  information  .on  material,  design,  operations  and  maintenance  prob¬ 
lems  is  readily  available*  Assistance  has  been  provided  in  the  planning 
and  design  of  complete  systems  for  support  of  field  operations  where  new 
concepts  are  being  evaluated.  It  is  anticipated  that  requirement  in  this 
area  will  continue. 
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